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Week 3 Weeks 4-7
Reading of a second primary research article that is similar in scope but of higher technical sophistication than primary research article #1 Written assignment summarizing experimental objectives, methodology, and findings of the second primary research article
In-class discussion of the second primary research article 
Week 11
Formal PowerPointstyle presentation on group project and chosen primary research article 6 | P a g e
5.

APPENDIX 3 (continued)
Read the following article excerpt, and answer the questions below:
Cigarette smoking bears a strong etiological association with many neovascularization-related diseases, including cancer, cardiovascular disease, and agerelated macular degeneration. Cigarette smoke is a complex mixture of many compounds, including nicotine, which is the major active and addictive component of tobacco. Nicotine and its specific metabolized carcinogens directly bind to nicotinic acetylcholine receptors (nAChRs) on cell membranes and trigger the nAChR signal cascade. The nAChRs were originally thought to be ligand-gated ion channels that modulate physiological processes ranging from neurotransmission to cancer signaling. For several decades, the nAChRs served as a prototypic molecule for neurotransmitter receptors; however, they are now important therapeutic targets for various diseases, including Alzheimer's and Parkinson's diseases, schizophrenia, and even cancer. This paper describes recent advances in our understanding of the assembly, activity, and biological functions of nicotinic receptors, as well as developments in the therapeutic application of nicotinic receptor ligands.
This excerpt is from a ____________________ source.
A. primary
B.
secondary 6. Which of the following provides the MOST convincing evidence to support your answer to the above question?
A. A new discovery made by scientists is discussed.
The author(s) provides commentary on experimental findings obtained by others.
C.
Original experimental findings are presented, and a specific experimental goal/objective is stated. 
APPENDIX 3 (continued)
The 'peer' in peer reviewed describes:
A.
A panel of colleagues chosen who know / have worked with the manuscript's author, are familiar with his/her work, and can therefore provide the most accurate and fair assessment of the manuscript's quality and relevance.
B.
A panel of relatively randomly chosen well-respected experts who are essentially unfamiliar with the manuscript author's field of study
C.
A panel of experts selected due to their familiarity with the manuscript author's field of study and who have an established record of relevant contributions to this field of study.
9.
It is important that published research findings first be subjected to thorough peer review because (choose all that apply):
a.
Other scientists need to know exactly what's going on in a given researcher's lab at all times.
b. Such findings add to the overall knowledge base of the discipline of science.
c. Other experts within the field should first judge whether the findings are accurate and reproducible.
d. It is the only opportunity for a scientist to get feedback on his/her work.
10.
Which of the following sections of a primary research journal article is the most subjective?
A. Title
B. Methods
C. Introduction
D. Discussion
E. Abstract
F. Results
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APPENDIX 3 (continued)
11. Which of the following sections of a primary research journal article could be found in a scientific literature database?
A. Introduction
B. Abstract
C. Methods
D. Results
E. Discussion
12.
In this section of a typical primary research journal article, the authors summarize background information relevant to their area of study, acknowledge and cite previous experimental findings, and present the experimental objectives of the current study.
A. introduction
B. methods
C. results
D. discussion
13.
In this section of a typical primary research journal article, the authors avoid offering interpretations of their findings, enabling the reader to develop his/her own interpretation of the data presented.
A. title
14.
Without a(n) _____________ section, any previous work or background information provided in an article cannot be tracked down by the reader for further information or to ensure the authors are not presenting a biased viewpoint.
A. abstract
E. references
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APPENDIX 3 (continued)
A peer-reviewed primary research journal publishes two papers: one on the effects of nicotine on tumor growth; the other on the dangers of sleep apnea in obese teens. This journal is most likely entitled (choose all that apply): 
16.
A peer-reviewed primary research journal publishes two papers: one determines the detailed 3D protein structure of a novel neurotransmitter receptor found in certain neurons within the brain; the other characterizes a novel cell signaling pathway used exclusively by motor neuron receptors in skeletal muscle tissue. Which of the following possible titles for this journal would be categorized as being the most highly specialized?
A. Neuron
B. Journal of Brain Research
C. Mid-Atlantic Journal of Neuronal Receptor Research
D. Journal of Cell Biology
17.
True or False. Modern scientific article should be written primarily in a subjective tone with frequent statements of personal opinion, in order to avoid the misconception that science is impersonal, boring, and void of creativity.
A. True
B. False
APPENDIX 4: Primary Research Article #1 Reading Guidelines
You will now read the primary research journal article entitled, "Nicotine enhances migration and invasion of human esophageal squamous carcinoma cells which is inhibited by nimesulide". Your goal is to obtain a general understanding of the purpose, basic experimental techniques, findings, and conclusions, as presented by the authors in this paper. You are encouraged to use the 'Useful Background Information' below to help you understand this paper.
This article will be discussed in lab during which each lab group will be asked to informally summarize/discuss a specific portion of the article, as randomly determined by your instructor. Your instructor will assume that you have thoroughly read all parts of this article.
Ask yourself these questions as you read:
 What clues from the general information provided on the first page of this article provide evidence that this is a peer reviewed, primary research article?  What is the purpose of the study? What questions did the authors pose?  How did the study address the authors' questions/goals (what specific methodologies were used)?  What were the major findings, which techniques were used, and how did the authors represent the data (tables, graphs, images, etc.)  What, according to the authors, can be concluded from these findings?  What, if any future directions did the authors propose?
You must bring a printed copy of the article to lab on the day of this discussion (Lab Exercise II) and are encouraged to bring any notes you've taken that may help you make the best possible contribution towards the discussion.
Useful Background Information:
Epithelial cells -Tightly packed cells that form the tissue (aka epithelium) that lines internal organs and external surfaces of the body Carcinoma -A specific type of cancer -a disease caused by unregulated cell growth -that originates in epithelial tissue Metastasis -The process in which tumor cells spread from one organ to another part of the body via the lymphatic system, blood stream, or by direct invasion into neighboring tissues.
Apoptosis -A normal physiological process in which cells undergo programmed cell death in response to internal or external signals Zymography -A technique used to study the enzymatic activity of proteases, in which samples containing the enzyme of interest are run on an SDS PAGE gel containing a substrate of the enzyme such as collagen or gelatin. Following the removal of SDS, these gels are incubated under favorable enzymatic conditions and subsequently stained. Sites of protease activity then appear as white bands within the stained gel.
APPENDIX 4 (continued)
SDS PAGE -(Sodium dodecyl sulfate poly acrylamide gel electrophoresis) technique that utilizes the detergent, SDS and an electric field to separate proteins loaded into a polyacrylamide gel according to their size/length.
Western Blotting -Electrophoretically separated proteins are transferred from gels onto paperlike membranes (such as nitrocellulose) using an electrical current. Transferred proteins are then detected usually by two sets of antibodies. Primary antibodies directly recognize specific proteins that have been transferred. Secondary antibodies detect primary antibodies and are covalently linked to a compound that will facilitate visual detection.
ELISA -Enzyme-Linked Immuno Sorbent Assay: tests for the presence and concentration of a given protein in a liquid sample, through the use of two antibodies. One antibody detects the protein of interest, which is usually immobilized onto a solid surface. The second antibody detects the first antibody and is also linked to an enzyme that produces a colored product, such that the amount of colored product is proportional to the amount of the protein.
COX-2 -cyclooxygenase-2, an enzyme that converts the fatty acid, arachidonic acid into prostaglandins. It is involved in inflammation and is inactivated by non-steroidal antiinflammatory drugs.
Nimesulide -a non-steroidal anti-inflammatory drug (NSAID) that is specific for COX-2.
Matrix metalloproteinase-2 (MMP-2) -one member of a family of enzymes that degrade the extracellular matrix (ECM) (if you've looked up epithelial tissue, you should have seen mention of the ECM). MMP-2 in particular is a collagenase, meaning it breaks down collagen.
Nitrocellulose membrane -a "sticky", paper-like membrane that is used during Western blotting (look up this term if need be) to accept the transferred proteins so that they can then be probed with specific antibodies.
Matrigel -a gelatinous mixture of proteins commonly used as a substrate on which to grow cells. Cells grown on this matrix tend to behave more closely to those grown under physiological conditions. Hematoxylin and eosin-biological stains used to detect cells that are otherwise colorless and therefore difficult to observe under a microscope.
Dye-reagent protein assay -a technique that uses spectrophotometry to measure the amount of protein in a solution (you'll get to do this technique this semester!).
Triton X-100 -a detergent that is used in a variety of biochemical assays. Low concentrations of it are commonly used in buffers used to study active proteins, as it is often among the more gentle detergents thought not to interfere with protein structure.
Any other terms that you do not understand from the journal article that are not listed here should be looked up !
| APPENDIX 5: Primary Research Article #2 Written Summary Guidelines
The purpose of Journal Article Assignment 1 was to give you a basic introduction to primary literature in the area of Cell Biology. In this assignment you will be expected to write a brief summary of a different but related primary research article and articulate a deeper understanding of its purpose, methodologies, findings, and implications. Additionally, each lab group will be assigned to lead a brief discussion of a portion of this primary research article in lab.
Please thoroughly read the article written by Dasgupta et al. entitled, Nicotine induces cell proliferation, invasion, and epithelial-mesenchymal Write a summary of this article, using the following guidelines:
Format of the assignment:
This journal article summary must be written as an essay in which you address each of the following questions/points below. It must be typed in 12pt font, double-spaced, and total no more than 6.5 pages (not including the bibliography page).
You must use at least 4 outside sources -not including the article itself -when writing this paper. Any outside sources you use must be cited appropriately throughout your paper, followed by a bibliography of the sources on the last page (see pages 3-4 for appropriate sources for this assignment and how to cite them).
Content:
Your summary should contain the following, titled sections in which you address each question/point below.
I. Background
In this section you will:  Although you will not be describing any results in this section, you may be able to get a better understanding of the above assays by making mental associations between what is described in the Materials and Methods section of the paper and the actual data obtained from each assay, as described in the Results section.
III. Authors' Findings:
Although you are expected to read through the entire paper, in this section, you will summarize ONLY the following figures: Please answer the following questions for each of the above figures/subfigures, using 1-2 sentences per figure:
i. What did the authors seek to find out/demonstrate/measure here?
ii. What experimental technique(s) did they use?
iii. What did the results show?
Note: Concentrations, duration of treatments, and cell types (i.e. which cell lines were used) are considered important details when summarizing the results of each figure. 14 | P a g e Finally, this section enables you, the reader, to critique the article by addressing the following:
1. Do the data you were assigned to summarize provide convincing evidence for the authors' assertions in the title and abstract? Explain your answer.
2. List two insightful questions of your own, arising from this article. Do not ask definitions, but rather questions that really make one think.
Citing references for this assignment: PLEASE READ!!!
As always, be VERY careful to not plagiarize: you cannot copy word for word from the article (or your outside reference(s), and your paraphrasing must be more than just changing a few words.
Acceptable sources and how to cite them:
It is assumed that much of information you use in writing this assignment will come from an online source, but what types of online sources are acceptable to use?
Websites are permitted to be used as cited references in this laboratory assignment if the website information is: a) directly from a scholarly, peer-reviewed source (i.e. an online, peer-reviewed journal) b) from a private/government institution that regularly publishes studies in scholarly, peerreviewed journals (e.g., National Institutes of Health, American Cancer Society).
c) From a biological supply company that sells a specific product mentioned in the journal article you have been assigned to read.
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APPENDIX 5 (continued)
The following In the body of your paper, please numerically annotate each of your sources. You will then use this numbering system in your bibliography at the end of your paper. 
Some Useful Terms and Experimental Concepts:
-FBS: Fetal bovine serum -a supplement added to liquid cell culture media that provides the essential nutrients and growth factors required for healthy cell growth. The standard concentration of FBS in culture media is typically around 10%, such that concentrations significantly below this value are akin to nutrient starvation.
-quiescent cells: are those that are arrested in their cell cycle (usually in G1 phase) and are, thus not actively dividing/growing. Serum starvation (depletion of nutrients/growth factors) is a common method of causing normally dividing, mammalian cells in culture to become quiescent.
APPENDIX 5 (continued)
Acetylcholine receptors (AchR): Cell surface receptors are proteins embedded in the plasma membrane of cells that are designed to bind and respond to specific molecules (called ligands). In general, the binding of a ligand to its receptor elicits a conformational change in the receptor that causes cytoplasmic changes that ultimately lead to altered cell behavior. Acetyl choline is a neurotransmitter that serves as a ligand for a variety of cell surface receptors on neurons, muscle cells, or even other types of cells in the body. Depending upon the type of cell, the binding of acetylcholine to its cognate receptor can elicit various responses, including neuronal signaling among neurons and contraction of muscle cells.
Nicotinic acetylcholine receptors nAchRs: belong to a distinct class of acetylcholine receptor that also bind to/are activated by the compound, nicotine. These receptors are composed of multiple subunits and function as ligandgated ion channels, which open and allow the flow of sodium and potassium ions across the cell membrane, only upon binding a ligand. The flow of sodium/potassium ions can lead to changes in the cytoplasm of the cell that ultimately lead to altered cell behavior.
α7nAchRs: Note that there are many varieties of nAChRs. α7nAchRs are a specific subtype of nAchR with their own distinct structure.
DhβE -a competitive inhibitor of a specific type of nAChR (not α7nAchRs)
α--bungarotoxin -found in snake venom, antagonist of nAChRs, particularly of α7nAchRs, which means that it mimics the receptor's natural ligand but does not induce a response.
-Muscarinic acetylcholine receptors: belong to a distinct class of acetylcholine receptor that also bind to/are activated by the compound, muscarine, rather than nicotine. These receptors are not ligand-gated ion channels, but rather G-protein coupled receptors, which are multi-subunit membrane protein complexes that transmit signals throughout the cytoplasm in a manner distinct from other receptor types. You will learn more about the difference between ligand-gated ion channel receptors and G-protein coupled receptors later this semester in lecture; however, for the purposes of this article, simply note that nicotinic and muscarinic acetylcholine receptors are distinct from one another in ligand affinity and structure/function.
Cadherins: are cell surface membrane proteins that function in cell adhesion (i.e., adhering the cell either to other cells or to a substratum). There are various types of cadherins, including E-cadherins, which are found in epithelial cells.
Fibronectin: plays a variety of roles, one of which -as it pertains to this study -is guiding migration of cells through tissues
Matrix metalloproteinase-2 (MMP-2): one member of a family of enzymes that degrade the extracellular matrix (ECM) (if you've looked up epithelial tissue, you should have seen mention of the ECM). MMP-2 in particular is a collagenase, meaning it breaks down collagen.
Apoptosis: programmed cell death -a "suicide" program that is activated in cells which involves proteolytic enzymes called caspases.
Hematoxylin and eosin: biological stains used to detect cells that are otherwise colorless and therefore difficult to observe under a microscope.
**Any other terms that you do not understand from the journal article that are not listed here should be looked up !
APPENDIX 6: Group Oral Presentation Guidelines Goals of this assignment:
Your group's task will be to analyze the data that has been obtained during the three week Apoptosis project and use it to summarize the effects of your assigned drug treatment at all three concentrations tested.
Your data analysis and summary will be presented in a formal Powerpoint presentation, using the guidelines below.
Format:
 Powerpoint-style, oral presentation shared by all members of your lab group.  Lab groups will present during one of two scheduled time slots -arranged by your instructorwithin your usual lab time.  There is no slide maximum, BUT the presentation must last at least 15 minutes and no longer than 25 minutes, so your slides must be able to fit reasonably well within this time frame.
Rules for submission:
Each group must email the final version of their presentation to their instructor by: 11 pm the night before the presentation for lab sections meeting at 9-9:30 am or 11 am 8 am the morning of the presentation for lab sections meeting at 2 or 2:30pm 12 pm the day of the presentation for lab sections meeting at 6 or 6:30 pm.
Additionally, just in case, at least one member must also bring the final version of the group presentation to class on a USB memory/flash drive.
A laptop or desktop computer will be provided, but it may or may not have wireless capability, so please do not assume you will be able to access email to upload your presentation. Students who wish to use their own laptop must come 15 minutes early to class in order to make sure they can successfully connect their device to the LCD projector. We will have a VGA cord to connect laptops to the LCD projector; however, any student using a mac device will need to bring his/her own VGA adapter, as this may or may not be available.
Some helpful tips regarding how you will be graded:
1) You will not be penalized for the quality or consistency of the data, but rather for the quality of your presentation and analysis of the data.
2) It should be clear from the presentation that all students in a group:  contributed equally to the creation of the presentation  were given the opportunity to participate equally in the oral presentation -this shouldn't be an issue if your group follows the guidelines.
 understood the entirety of the presentation material and not just the portion they presented. This will be most clear during the handling of student/instructor questions. Also, if by some chance one of your group members does not show up, you cannot eliminate their part of the presentation, as all students should technically be able to answer any questions about any of the presentation material.
3) Presentations will be graded as a group, so a poor performance by one member will reflect on the others. Try to avoid having your first time presenting the material together be the day of the presentation.
4) After the presentation is complete, students will voluntarily fill out a peer evaluation form that will rate their group members' contribution to the presentation. If one group member is given a low score by all other group members, it may affect his or her grade for the presentation. This will not raise the other group members' grades for the presentation.
5) Points will be deducted for presentations that are significantly shorter than 15 minutes or significantly longer than 25 minutes. There will be additional time for questions during which your peers and instructor may ask questions.
Organization and Content of your presentation:
Title: Provide a slide with a relevant title that is not overly wordy but provides some clues about what you will be presenting.
Background
In this portion of your presentation, you will provide a brief background on apoptosis, HL60 cells, and the drugs you will be discussing. You should assume has a general understanding of cell biology but not of apoptosis specifically. Each group member should discuss one of the following:
a. Define apoptosis and describe the apoptosis process. b. Explain why apoptosis is important for normal physiological function, providing 2 different physiological examples. Explain how defects in apoptosis might lead to cancer and why studying apoptosis would be of interest to scientists studying cancer/ cancer drugs? c. Provide some background about the HL60 cell line you used, including some information about Leukemia, and state the purpose of your apoptosis project. d. Introduce your assigned drug by briefly discussing the following information:
 chemical structure (no need to go into too much detail here)  biological source  use in apoptosis research (provide a brief overview of one primary research article published in the past 5 years that used your assigned drug to induce apoptosis in Leukemia cells (preferably HL60 ells).  uses (medicinal or otherwise) other than in inducing apoptosis
The slides for this portion of your presentation must include: a) at least ONE diagram (either created by your group or copied from a cited reputable source) that illustrates the apoptosis process. b) images depicting the two drugs you will be comparing: a. Each group member should be given a chance to briefly explain the usefulness of ONE of the following major experimental cell biology techniques used in this project, such that each technique gets discussed.
The slides for this portion of your presentation must include at least THREE images (either created by your group or copied from a cited reputable source) that illustrate these techniques). 
Results:
a. Group members should each be given a chance to present one or more figures that summarize and demonstrate the apoptotic effects of your group's assigned drug treatment for all three different drug concentrations used (25µM, 40µM, 55µM). This will consist of the following:
1. Graphical data and representative images generated from Trypan blue, Wright staining 2. Graphical data from the Annexin V staining Assay 3. Graphical data generated from the WST assay 4. Graphical data generated from the Caspase colorimetric enzyme assay 5. Graphical data and representative images generated from the Comet Assay c. Go back to the apoptosis primary research article you mentioned in the introduction. Were any of the authors' conclusions similar to your own? Briefly compare and contrast your overall experimental objectives with those of the authors.
References: Please provide a slide listing any outside references used to gather the information in your presentation.
Here are some helpful hints that should help you put together an effective Powerpoint presentation:
a) Remember that you will be graded on the presentation overall. It should be a group presentation, meaning that there needs to be continuity of slide design and layout, and "flow" between each group member's portion of the talk. d) Please avoid note cards as much as possible, as this is not a speech. You want to engage your audience, make eye contact whenever possible, and show that you are actively thinking about this topic/presentation…and that you are not a robot.
e) Points may be deducted for conspicuous inability to communicate your understanding of the material you present in a clear, coherent manner.
You should be willing to convince your audience that your group's presentation is worth listening to and discussing.
Honestly, we'd like for you to enjoy this. Show off your cell biology talents and have fun! APPENDIX 7: Sample Rubric for grading an in-class discussion of a primary research article Instructor Directions: You will grade each student on his/her their ability to generally answer a set of 3 questions from assigned Journal Article in lab this week. Please be sure to email your students a copy of the discussion questions at least 2-3 days ahead of time. Groups can decide on their own who will answer which set of 3 questions, but each member must answer 3 questions total.
In lab, give groups 10-15 minutes to get their answers ready. Then, as a class you will go through the figures sequentially, asking each person assigned to a given figure (1, 2, 3 , etc.) to come up to the board to explain their assigned figure questions. Be sure to display the figure for them on powerpoint and encourage them to point to the figure as they talk.
Each person should take no longer than 2 minutes to present their answer to the 3 questions. Overall, this discussion should last about 60-75 minutes.
Grading Scale: Each question that a student answers should be graded on a 2 point scale as follows: 0.5-1 = Student's answer was mostly or completely INCORRECT; student did not appear to understand the question.
1.5 2 = Student's answer was mostly correct; student appeared to have a good general understanding of the question.
Journal Article Discussion Grading Table:
Use this to help you keep track of student's points during the presentations. You can complete this on your laptop during the article discussion. You may want to have each student state his/her name and group number before they speak.
Total scores earned should be entered into the JA2 Discussion grade column on Launchpad.
Student Name Group number
Figure Assigned Nicotine induces proliferation (S phase entry) of A549 cells in a dose-dependent manner. This is one piece of evidence that supports a tumorigenic/cancer promoting role of Nicotine.
the 10 μM nicotine concentration had the observed effect? Using different concentrations, particularly increasing concentrations enabled the authors to determine that nicotine's effects are dose-dependent. It is possible that higher levels of nicotine simply become lethal and begin to kill the cells.
Figure 1b:
to the authors? Soft agar growth assay, which measures cells' ability to grow in an anchorage-independent manner. This technique enabled the authors to determine whether nicotine-treated cells were in fact 'behaving' as cancer cells, since the ability to grow in anchorage-independent manner is a characteristic of cancer cells. resent and why? Each black dot represents a colony of cells. This is consistent with how the data are described in the figure legend and in the methods.
Nicotine appeared to increase size of the colonies.
Figure 1c:
Invasion assay, which measures the ability of cells to pass through a filter (of a Boyden chamber).
Nicotine treatment increased the invasive activity of A549 cells in a dose-dependent manner, with a maximal effect observed at 1μM. Note that the authors failed to explain how they actually measured migration -only the invasion methodology was described. We may be able to assume that, like the previous paper we read, migration was measured by not using any collagen or matrigel on the filters. the 10 μM nicotine concentration had the observed effect? Using different concentrations, particularly increasing concentrations enabled the authors to determine that nicotine's effects are dose-dependent. It is possible that higher levels of nicotine simply become lethal and begin to kill the cells. Figure 1d cancer/tumor cell properties? In this figure, what is specifically being measured is the % normal lung cells that die (as measured by a TUNEL assay) when grown on uncoated or polyhema-coated plates in the presence or absence of 1μM nicotine. Anoikis is cell death due to loss of adhesion to substratum. This is relevant because the ability to resist/avoid anoikis is a charactertistic of cancer cells. Nicotine treatment reduces the % of dead cells grown on polyhema.
APPENDIX 7 (continued)
characteristics? If nicotine promotes cancer/tumor cell characteristics, then it would be expected to enable normal, noncancerous cells to exhibit anoikis resistance.
GROUP 2
Figure 1e
t to cancer/tumor cell properties? Morphological changes of A549 cells treated or untreated with either nicotine or the growth factor, VEGF.
Nicotine treatment causes cells to assume a more elongated, migratory shape. characteristics? These changes are associated with an epithelial to mesenchymal transition (EMT), which is another characteristic of cancer cells.
Figure 2a:
Which signaling pathways are involved in the pro-invasive effects of nicotine.
o AchRs in general? hexamethonium o nAchRs specifically? α-bungarotoxin and MAA being mediated in A549 cells? Nicotine acts by targeting α-7 nicotinic acetylcholine receptors (α-7-nAchRs) and its effects also require the signaling activity of Src, EGFR, and calcium channels.
Figure 2b:
Whether other cancer cell lines (breast and pancreatic) express the α-7nAchR subunit gene, as measured by RT-PCR. Because it was previously known that tobacco use is implicated in the pathogenesis of breast and pancreatic cancers, the authors wanted to determine the effect of nicotine on these cancer cell types but first wanted to determine whether these cells expressed nicotine's target receptor (α-7 nAchRs)
APPENDIX 7 (continued)
Lung (A549), breast (MCF-7, MDA-MB-468) and pancreatic (Panc-1, CAPAN-2) cancer cells. The Actin gene is expected to be expressed in all cell types, so it was used as a positive control for gene expression.
α-7 subunit of nAchR is indeed expressed in these cells (although to a lesser extent in MCF-7 cells).
Figure 2c:
me technique used in Figure 1a . Why did the authors repeat this assay? The authors wanted to now examine nicotine's effects on other cancer cell types.
Breast cancer cells. s this significant? They indicate that nicotine treatment has similar (pro-proliferative) effects on these cells as it has on lung cancer cells, which is significant because it suggests that nicotine's proliferative effects occur in other cancer types. 
Figure 3a:
Proliferation assay PP2 is an inhibitor of the signaling protein, Src. They use PP2 because they had already shown that nicotine's proinvasive effects are mediated through Src signaling, so they wanted to show that pancreatic cell invasiveness caused by nicotine was also mediated through Src (particularly since they'd also found that pancreatic cells they were using expressed α-7 nAchR).
Nicotine can induce proliferation of pancreatic cancer cells in a Src-dependent manner, which is significant because it is further evidence that nicotine's effects occur in other cancer types.
the sample size for the BrdU experiments performed in this paper (see Methods section). Explain/justify your answer. In this case, the sample size was also 3. This is because, in this cell counting experiment, each field of view counted was considered to be one experiment, and 3 different fields of view were counted (for each condition). Note that, for each field of view, 100 cells were counted 4 times (i.e. in quadruplicate).
Figure 3b:
this figure? Wound healing assay, which measures the migration/invasion of cells into a 'wound' that has been created by scratching cells in a region of a culture plate.
These are photographs of cells growing on a region of a culture plates following wound formation.
APPENDIX 7 (continued)
-starve and serum-treated cells in this assay. Serum-starved cells were used as a negative control, because these cells would not be expected to be able to grow/migrate into the wound without a nutrient source.
They indicate that nicotine treatment promotes invasion/migration of pancreatic cancer cells, which is significant because it suggests that nicotine's effects occur in other cancer types.
Figure 3c:
Invasion assay rol cells exhibit 100% activity (see Methods section)? In this experiment, cells treated with 10% serum were considered to be a + control (because serum provides the nutrients needed growth). Cancer cells would be expected to exhibit some invasive activity (without the help of nicotine). If the baseline invasive activity level for serum-treated cancer cells is 100%, then nicotine's effects would be measured as additional invasive activity (i.e. over 100%)
Each bar indicates the mean % of cells migrating through the Boyden chamber filter, with the number of positive control cells migrating set at 100%. significant? They indicate that nicotine treatment promotes invasion of pancreatic cancer cells in a Src signalingdependent manner, which is significant because it suggests that nicotine's effects occur in other cancer types.
GROUP 4 Figure 5a:
t experimental technique was used to generate Figures 5a and 5b? Western Botting, which is when proteins from SDS PAGE gels are transferred onto a paper membrane and labeled with various antibodies. the data shows for A549 cells. Nicotine treatment causes reduced protein levels of the epitheial cell markers, E-cadherin and -catenin and an increase in the mesenchymal cell markers, fibronectin and vimentin, all in a time-dependent manner.
promotes cancer/tumor cell characteristics? Epithelial cell to mesenchymal cell transition (EMT) is a characteristic of metastatic cancer cells. These specific protein level changes are further evidence to support the finding that nicotine induces EMT (and thus metastasis/invasiveness) in lung cancer.
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cells that were not treated with nicotine -7 cells. For MCF-7 cells, nicotine also caused a decrease increase in E-cadherin and β-catenin and a decrease in fibronectin and vimentin. characteristics? These specific protein level changes are further evidence to support the finding that nicotine induces EMT (and thus metastasis/invasiveness) in breast cancer.
Actin was used as a loading control to show that equal amounts of protein were loaded onto the gels and that any observed changes in EMT markers were not due to unequal loading of sample. This can also be considered to be a negative control for nicotine's effects.
Nicotine has no observed effect on actin levels. characteristics? The authors would expect nicotine's effects to be cancer-specific and would not expect nicotine to affect 'general' protein expression, as measured by actin.
Figure 5b:
In 5a, the authors measured the effects of one concentration (1μM) of nicotine treatment overtime (24 to 48 or 72 hours), whereas, in 5b the authors measured the effects of used increasing concentrations of nicotine (0.1 μM to 1 μM) for a set incubation period (72 hours).
Nicotine treatment causes reduced protein levels of the epithelial cell markers, E-cadherin and -catenin and an increase in the mesenchymal cell markers, fibronectin, N-cadherin, and vimentin, all in a dose-dependent manner, with maximal effects observed at 1 μM.
Nicotine treatment had a similar effect but the effects did not appear as dramatic as with A549 and MCF-7 cells. The E-cadherin and N-cadherin levels appeared to be higher to begin with in the MDA cells.
GROUP 5
Figure 2d
the sample size for the invasion assays performed in this paper (see Methods section). Explain/justify your answer. If we define sample size as the number of independently conducted experiments (or trials), then the sample size is 3 for this assay because 3 independent experiments were performed. *Note that students will be tempted to say that, because 7,000 cells were used for each experiment, and the experiment was done 3 times, the sample size is 21,000; however, sample size in cell biology experiments involving cell culture refers to the number of independently conducted experiments.* Effect of 1μM nicotine treatment on invasiveness of breast cancer cells Nicotine induces invasion of the breast cancer cell lines tested, which is significant because it suggests that nicotine's pro-invasive effects occur in other cancer types.
Figure 6:
this technique different from the Western blotting technique used for E cadherin in Figure 5 ? Immunofluorescence microscopy (which is when fluorescently-tagged antibodies are used to visualize specific proteins/molecules in a cell); this is different from Western blotting used in Figure 5 in that E cadherin is being visualized/photographed in whole, intact cells, rather than visualized as protein bands on a gel from cell extracts/lysates (broken open cells).
ue? This technique was done to provide further confirmation of nicotine's effects on EMT, specifically on reducing Ecadherin levels.
what color light were cells exposed to in order for them to emit blue light? To emit green light, cells were exposed to blue light, and to emit blue light, cells were exposed to UV light. stain in the figure? DAPI stains the nucleus; this was done to help the authors/viewers distinguish individual cells.
Nicotine caused reduced expression of Ecadherin in A549 cells in a time-dependent manner.
s. Nicotine had the same effect on MCF-7 cells.
Nicotine had the same effect on MDA cells.
promotes cancer/tumor cell characteristics? These findings would be consistent with nicotine's ability to induce EMT.
-starved cells in this figure. Serum-starved cells are used as positive control for E-cadherin expression. this assay? They wanted to show the anchorage-independent growth effects of nicotine on other cancer cells (breast cancer cells in this case) assay done differently in Figure 2e ? in Figure 2e , 1μM nicotine was used instead of the 2 μM used in 1b.
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Nicotine appeared to increase size of the colonies of breast cancer cells, which is significant because it shows that nicotine's effects occur in other cancer types.
Figure 2f:
assay? They wanted to confirm which signaling pathways are involved in the pro-invasive effects of nicotine in breast cancer cells.
effects are being mediated in non lung cancer cells? In general, nicotine appears to be acting only partially via α-nAchRs, but the effects appear to be less prominent in breast cancer cells (possibly due to lowered gene expression levels of the subunit gene in these cells). Also, unlike with A549 cells, nicotine may be acting also via DhβE-sensitive nAchRs. this significant? This is significant because it shows that nicotine may be targeting/using some different receptors/pathways in breast cancer cells. Figure 7 . Crm-1 was used as a marker for overall protein levels (kind of like using actin as a loading control in Western blotting).
-1 staining in Figure 7 . The purpose was to show that tight cell junctions, which are characteristic of epithelial cells, are reduced upon nicotine treatment.
Nicotine treatment caused reduced expression of ZO-1, with stronger effects observed after 72 hour treatment.
Similar effect as A549 cells but to a lesser extent.
figure if nicotine promotes cancer/tumor cell characteristics? These findings provide further confirmation of nicotine's ability to induce EMT in various cancer cell types.  You must read the paper on your own first in order to get a sense of things.  You should then read over the key for all sections.  Next, begin reading students papers. You are encouraged to start out by selecting 4 random papers and reading one section of each. Your goal is to compare students' answers for this section and to sort them, based on the key for this section, into Meets Expectations, Fair, Needs Improvement, Poor/unacceptable.
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 When categorizing student responses, keep the following in mind:
o The answers in this key are to be considered ideal and complete; however, student answers will often vary from the suggested answers. If you were to adhere strictly to this key, you might find that NO student in your lab section(s) would earn at least an 'A-' on this assignment, and this is actually not what we want.
o Therefore, for your lab sections, those students whose answers are the 'closest' to the key in their completeness and accuracy should be given full credit. Those students whose answers are furthest from the key should be given 0.25. All other answers will fall somewhere in the middle, as you see fit.
o If, after comparing students' answers, only a select few students earn full credit, this is totally fine. Overall, you must use your best judgment and aim to be as consistent as possible with your grading. This becomes easier as you read and compare multiple student papers. o A Final Note: Comments should be brief and provide helpful suggestions, positive feedback (e.g. 'good job here'), or insight as to why points were taken off (e.g. 'This sentence is unclear'), if applicable. Note that the scores for formatting/citations are included on the grade sheet.
APPENDIX 8 (continued)
Background -KEY 1) Define the following terms: Non small cell lung cancer, metastasis, angiogenesis, tumor invasion, epithelial-mesenchymal transition. Even if you know these definitions, please use outside references for these terms. b. NSCLC: (be lenient here with range of answers) a specific type of lung cancer that has a morphology, treatment and prognosis that is unique from that of small cell lung cancer may also include that it is composed of three subtypes: squamous cell, adenocarcinoma, and large (undifferentiated) cell carcinoma. c. Metastasis
The spreading of cancer cells from one organ or tissue to another in the body d. Tumor invasion: the local movement of tumor cells into nearby tissues e. Angiogenesis: the process by which new blood vessels grow from pre-existing blood vessels f. Epithelial-mesenchymal transition: the process by which epithelial cells undergo morphogical changes -including loss of cell adhesion and loss of polarity -to become migratory and invasive 1) in 3-5 sentences, summarize what was already known about the connection between cigarette smoking (i.e. nicotine) and cancer (as found in the Introduction of the article). Cigarette smoke is the leading cause of lung cancer and can also increase the metastasis of other cancers, including pancreatic, breast, and bladder cancers. 
Quality of response
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Nicotine can induce cell proliferation and angiogenesis in specific cancer cell models and act through nAChRs, which are expressed in both neurons and non neuronal cells. 3) In 1-3 sentences, explain the purpose of this study (what new information/insight do the authors propose to be providing in this study?).
The purpose of this study was to determine the molecular mechanisms underlying nicotineinduced tumor invasion and metastasis in human lung and breast cancer cells.
VI. Methodology -KEY
In this section, you will explain the differences among the following types of assays used in this paper: proliferation assays, invasion assays, soft agar growth assays, anoikis assays, wound healing assays, by briefly explaining (in 3-4 sentences for each assay):
a) The experimental set up: what are the basic materials/equipment and steps used in this assay?
b) Without describing any actual results from the assay, why was this assay useful to the authors' in achieving their experimental objectives (i.e., what specific information does this assay enable the authors to measure/determine)?
Grading notes for this section:  Use the 1 point scale, then scale up to 2 pts by multiplying by '2' on the grade sheet  The most important info in each answer is underlined -an ideal answer would mention all these terms in some way.
Proliferation Assay: Cultured cells that have been serum-starved for 36 hours and re-stimulated with various nicotine concentrations (or 10% fetal bovine serum), are labeled with the thymidine analog, BrdU, which is incorporated into DNA during S phase (DNA replication). Cells are then viewed by microscopy, and the percentage of BrdU positive cells in each sample are counted.
This assay was useful because it allowed the authors to determine whether nicotine exposure could induce proliferation of cancer cells.
Invasion Assay:
Serum-starved cells are either untreated or treated with nicotine, plated on Matrigel-coated filters, and grown in Boyden chambers containing a chemoattractant (20% FBS) in the lower compartment. After 18 hours, cells remaining on the upper surface of the filters are removed, and cells that have passed through the matrigel are fixed, stained, and counted under a microscope (40X magnification).
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This assay was useful because it allowed authors to determine whether nicotine exposure could induce cancer cells to invade the Matrigel -a behavior which enables metastasis.
Soft growth agar assays:
A mixture containing 0.6% agar and serum-free media are added to 12-well plates and allowed to solidify. Cells are then mixed with a 0.3% agar/serum-free media containing various nicotine concentrations and layered on top of the 0.6% agar in each well. One milliliter of media containing 10% FBS is then added to each well, and the cells are grown for 3 weeks at 37°C at 5% CO2. Nicotine is added every two days to test wells, and the media is replaced each week. After 3 weeks, cell colonies are stained with MTT, and colonies that are greater than 0.1mm in size are counted under a microscope (40X magnification).
This assay was useful because it allowed the authors to determine whether nicotine exposure could enable cancer cells to grow/survive in without having to adhere to a solid substratum (i.e. in an anchorage-independent manner).
Anoikis assays:
Approximately 10 5 cells are plated onto 35mm dishes that have either been coated or uncoated with the cell-adhesion inhibitor, poly-HEMA. One set of the plates are treated with nicotine for 18 hours. Cells grown in uncoated plates are collected by trypsinization, and nonadherent cells grown in poly-HEMA are collected by pipette. Samples are fixed and analyzed using a TUNEL assay, which detects DNA fragmentation in cells undergoing apoptosis (programmed cell death). The percentage of TUNEL positive cells are then counted. This assay was useful because it allowed the authors to determine whether nicotine exposure could reduce cell death in cancer cells grown on a nonadherent substratum.
Wound healing assays:
Cells are grown asynchronously to 90% confluency in 6-well plates and then serum starved in 0.1% FBS for 24 hours. Each well of cells is then washed and scratched with a sterile 200 uL pipette tip in 3 different regions. Media containing either 1 uM nicotine or 10% FBS is then added to all but 2 wells, which are kept in 0.1% FBS. After 24 hours, 'wounds' were viewed using microscopy (20X magnification), and images were taken.
This assay was useful because it allowed the authors to determine whether nicotine exposure could promote migration/invasion of cancer cells.
VII. Authors' Findings:
Although you are expected to read through the entire paper, in this section, you will summarize ONLY the following figures: 
